The eco-genetic model describes ecological and genetic processes affecting individual female North Sea plaice as a function of exploitation. Model variables are summarized in Table S1 . Model parameters, their values, and their sources are summarized in Table S2 .
The annual reproductive investment 
The length-weight relationship applies immediately after reproduction (Rijnsdorp 1990) ,
The phenotypic weight-specific energy-acquisition rate a decreases with population biomass relative to the genetically determined weight-specific energy-acquisition rate g a because of intraspecific competition for food. For North Sea plaice, such density dependence is only important on the nursery grounds for fish smaller than 25 cm (Bolle et al. 2004, Rijnsdorp and van Beek 1991) : therefore the energy acquisition of these fish depends on their total biomass B ,
Maturation
The PMRN is determined by an intercept u and a slope s defining the PMRN midpoints p50 ( ) l t at age t according to eq. (2). For any given age and size, the probability of maturing is given by eq. (3).
Reproduction
The number of 1-year-old recruits is given by 
where n is the total number of individuals and i γ is the reproductive investment of individual i .
The reproductive success i ν of individual i is given by its individual fecundity relative to the population fecundity. Assuming a constant egg weight, fecundity is proportional to reproductive investment γ , and therefore, 
Data and theory suggest that in marine systems the rate of foraging mortality due to predation scales with body size (Peterson and Wroblewski 1984 ). Higher weight-specific energy-acquisition rates g a require higher foraging rates, and thus higher risks of exposure to predation,
where no foraging ( 
Fishing mortality
The population fishing mortality pop F depends on its size distribution in relation to the size-dependent exploitation pattern. We estimate pop F from the annual decline in the number of fish of age 2 years and older (age 2+) between the beginnings of years y and 1 y + , accounting for the proportion F, y p of fish that die due to fishing mortality relative to total mortality (i.e., the sum of fishing mortality and natural mortality) during year y , (S12)
Inheritance and expression
The genetic values of the three evolving traits a , u , and c are inherited from parent to offspring. 
(S14) δ , a search grid was applied for the reduction of energy acquisition due to density dependence in the historic situation:
TABLES IN SUPPLEMENT
g / a a = 0.5, 0.51, …, 1. Assuming that there was no such reduction in the present situation, the parameters 1 δ and 2 δ were then determined from the two corresponding instances of eq. (S4).
b The following search grid was applied: a C , u C , c C = 0, 0.01, …, 0.5. 
